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CLAIMS 



1. A charged particle spectrometer which is operable in 
a first mode to produce an energy spectrum relating to 
the composition of a sample being analysed, and in a 
second mode to produce a charged particle ' Image of the 
surface of the sample being analysed, where in the 
spectrometer includes a detector which is used to detect 
charged particles produced in both modes of operation. 

2. A charged particle spectrometer according to claim 1 
which is a photoelectron spectrometer, wherein the 
charged particle image is a photoelectron image, and 
wherein the charged particles are photoelectrons . 

3- A charged particle spectrometer according to claim 1 
or claim 2 wherein the detector includes a plate means, 
on to which, in use, primary electrons are directed in 
both modes of operation, and which emits a plurality of 
secondary electrons for each primary electron received. 

«■ A charged particle spectrometer according to claim 3 
wherein the plate means is a micro channel plate. 
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5- A charged particle spectrometer according to claim 3 
or claim 4 wherein the detector also includes a f irst 
delay line means for using the plurality of secondary 
electrons to produce a pair of electrical pulses in a 
5 first delay line from which a signal processing means can 
. calculate the location of the primary electron on the 
plate means in a first direction. 



6- A charged particle spectrometer according to claim 5 
10 wherein the detector also includes a second delay line 
means for using the plurality of secondary electrons to 
produce a pair of electrical pulses in a second delay 
line from which the signal processing means can calculate 
the location of the primary electron on the plate means 
15 in a second direction. 

T- A charged particle spectrometer according to claim 6 
wherein the first and second directions are orthogonal. 

20 8. A charged particle spectrometer according to any one 
of claims 5 to 7 wherein second .signal processing means 
processes the signals received from one or both of the 
delay lines to reduce or eliminate any unwanted signals. 
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9- A charged particle spectrometer according to any one 
of claims 5 to 3 including a control means for 
controlling its operation and enabling a user to select 
5 which of the two modes is operating. 

10. A charged particle spectrometer according to claim 9 
wherein the control means also controls the signal 
processing means such that when the spectrometer is 

10 operating in said first mode, the signal processing means 
utilises signals from only one of the delay line means. 

11. A charged particle spectrometer according to claim 9 
or claim 10 wherein the control means also controls the 

15 signal processing means so that when the spectrometer is 
operating in said second mode the signal processing means 
utilises signals from both the first and second delay 
line means. 

20 12. A charged particle spectrometer according to any one 
of claims 9 to U wherein the control includes 
further processing means for increasing the accuracy of 
time measurements of the electrical pulses. 
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13. A charged particle spectrometer according to claim 12 
wherein the further processing raeans incre „ M said 
accuracy by stretching the time between each one of a 
Pair of p ulses so that fche t . me difference ^ more 

5 accurately measured. 

«• A detector for a charged particle spectrometer, 
which spectrometer is operable in a first mode to produce 
an energy spectrum reJating fco ^ ^^.^ ^ ^ 

10 sample being analysed, and in a second mode to produce a 
charged particle image of the surface of the sample being 
analysed, wherein the detector i s usable to detect 
charged particles produced in both modes of operation. 

■5 15. A detector according to claim 14 wherein the charged 
particle spectrometer is a photoelectron spectrometer, 
the charged particle image is a photoelectron image, and 
the charged particles produced in both modes of operation 
are photoelectrons . 

20 

16. A detector according to claim 14 or claim IS 
including a p late means , Qn fco ^ ^ ^ 

electrons are directed in both modes of operation, and 
which emits a plurality of secondary electrons for each 
25 primary electron received. 
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17. A detector according t0 claim 16 wherein the plate 
means is a micro channel plate. 



5 18. A detector according to claim 16 or claim 17 also 
including a f irst delay Unfi ^ ^ ^ ^ 

plurality of secondary electrons to produce a pair of 
electrical pulses in a first delay line fro. which 
signal processing means can calculate the location of the 
10 Primary electron on the plate rae ans in a first dlrection . 



a 



«. A detector according to claim 18 also including a 
second .delay lina means for using ^ ^ 

secondary electrons to produce a p air of electrical 
15 pulses in a second delay line from which the signal 

processing means can calculate i 

calculate the location of the 

primary electron on the olatP ma 

cnt pXcite means in a second 



direction. 



20 20. A detector according to claim 19 wherein the first 
and second directions are orthogonal. 

21. A detector according to any one of claims 18 to 20 
wherein the signal processing means processes 'the signals 
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eliminate any unwanted signals. 

22. A detector according to any one of claims 19 to 21 
^ herein the signal processing means utilises signals from 

only one of the delay line means when the spectrometer is 
operating in said first mode. 
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23. A detector according to clai m 22 wherein the signal 

Processing means utiiis e S signals from both the first and 

second delay line means when the «n • , 

wnen the spectrometer is 

operating in said second mode. 



A detector according to any one of claims 18 to 23 
'5 wherein further processing means increase the accuracy of 
time measurements of the electrical pulses. 

25. A detector according to cJaim ?a ..k 

y craiin 24 wherein the furthe 

means lK8Ba Mia ^ 

tune difference may be more arcur^.i 

y c niuie accurately measured. 
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of said first: and second modes to use and the detector 
being operated accordingly. 
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